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1
Introduction 
In RAN1#86b meeting, RAN1 had reached the following working assumption and agreement on the power ratio for MUST Case 1 and Case 2 [1].
	Working assumption
3 for MOD combination of 64QAM (MUST-near) + QPSK (MUST-far)

Agreements:
·  The power ratios for different modulation combination are 

                 { 8/10, 50/58,  264.5/289}  for  QPSK+QPSK

                 { 32/42, 144.5/167, 128/138}   for 16QAM+QPSK

                 {128/170, 40.5/51, 288/330}   for  64QAM+QPSK

· Up to editor on how to capture the values in the specification


Based on this working assumption and agreement, some discussion on DL Tx EVM requirements may be needed in RAN4 correspondingly. In this paper, we provide some initial though on this issue.
2
Discussion 
In MUST, the constellations of two UEs (one far UE and one near UE) could be superposed together, e.g.,

   QPSK + QPSK

   QPSK + 16QAM

   QPSK + 64QAM

with different power ratios 
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. The modulation of far UE is limited to QPSK according to RAN1’s agreement in RAN1#85. Denote the superposed signal point as 
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, which can be expressed by 
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In last RAN1 meeting, agreements were made on exact values of power ratio:

–        { 8/10, 50/58, 264.5/289} for QPSK+QPSK,

–        { 32/42, 144.5/167, 128/138} for QPSK + 16QAM

–        {128/170, 40.5/51, 288/330} for QPSK + 64QAM.

With these power ratios, the resulting constellations are plotted in below Figures 1, 2 and 3. There are some power ratios leading to the constellations which are the same as legacy constellations, but the others will result in new constellations which have even shorter minimum distance between adjacent signal points. For this new constellations, we may need to discuss the need of  tighter DL Tx EVM requirements.

Proposal 1: RAN4 to start discussing the need to tighten DL Tx EVM requirements for MUST Case 1 and Case 2.
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Figure 1. Composite constellation points for QPSK+QPSK: (a) 
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=8/10 legacy 16QAM, (b) 
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=50/58 and (c) 
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=264.5/289
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Figure 2. Composite constellation points for QPSK+16QAM: (a) 
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=32/42 (legacy 64QAM), (b) 
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=144.5/167 and (c) 
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=128/138
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Figure 3. Composite constellation points for QPSK+64QAM: (a) 
[image: image19.wmf]a

=128/170 (legacy 256QAM), (b) 
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=40.5/51 and (c) 
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=288/330

Since 
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 is scaled by 
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 in Equation (1), the distance between adjacent signal points will also be scaled by 
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. A straightforward method is to linearly scale the existing EVM requirements by the value of 
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. Using such linear scaling, the EVM requirements for different combinations of modulation and power ratio are provided in Table 1. In Table 1, we also add the EVM requirement (in red) for legacy constellations for comparison. It can be clearly seen that the new requirements could be tighter than the existing EVM requirements, even if the constellations are exactly the same. 

Table 1 Tightened EVM requirements after linear scaling by 
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	Modulation combination
	Value of 
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	New EVM requirement

	QPSK + QPSK
	8/10
	7.82%
(16QAM: 12.5%)

	
	50/58
	6.5%

	
	264.5/289
	5.1%

	QPSK + 16QAM
	32/42
	6.1%
(64QAM: 8%)

	
	144.5/167
	4.6%

	
	128/138
	3.4%

	QPSK + 64QAM
	128/170
	4%
(256QAM: 3.5%)

	
	40.5/51
	3.6%

	
	288/330
	2.9%


To capture the final EVM requirements in TS36.104, in our opinion, we only need to capture the EVM requirements corresponding to the largest 
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 value. Then the requirements will be looked like
Table 6.5.2-2: EVM requirements for MUST*
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK + QPSK*
	5.1 %

	QPSK + 16QAM*
	3.4 %

	QPSK + 64QAM*
	2.9 %

	NOTE:       The EVM requirement for 256QAM applies to Home BS, Local Area BS, and Medium Range BS.


* The exact wording could be further discussed after RAN1 finalizes TS36.211.
Proposal 2: Consider the following DL Tx EVM requirements for MUST Case 1 and Case 2:

· QPSK + QPSK: 5.1%
· QPSK + 16QAM: 3.4%
· QPSK + 64QAM: 2.9%
3
Summary 

In this paper, we discuss the tightening of DL Tx EVM requirements for Rel-14 MUST Case 1 and Case 2. We have the following proposals:

Proposal 1: RAN4 to start discussing the need to tighten DL Tx EVM requirements for MUST Case 1 and Case 2.
Proposal 2: Consider the following DL Tx EVM requirements for MUST Case 1 and Case 2:

· QPSK + QPSK: 5.1%
· QPSK + 16QAM: 3.4%
· QPSK + 64QAM: 2.9%
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